Electron microscope investigation of the early stages of fibrin assembly. Twisted protofibrils and fibers.
Structures formed during the early stages of clot formation have been produced in a controlled manner by polymerization of soluble fibrin monomers prepared from dissolved normal clots that had been formed upon addition of thrombin to fibrinogen. In agreement with other studies using different approaches, electron microscopy of negatively contrasted or rotary-shadowed specimens of these preparations reveal two-stranded protofibrils, as well as shorter oligomers and fibrin monomers. Individual fibrin molecules are similar in appearance to fibrinogen, suggesting that no large-scale changes in conformation occur on removal of the fibrinopeptides. Moreover, these micrographs show details of the protofibril structure not previously seen. The visualization of clear cross-over points of the filaments making up the protofibril indicate that these structures are twisted. Diffraction patterns of electron micrographs of both protofibrils and fibers and computer modeling of protofibrils also suggest that these structures are twisted but not precisely ordered.